Abstract. We give a simple quaternionic proof of a recent result of Goldmakher and Pollack on restricted sums of four integral squares.
In [1] the authors prove the following result:
Theorem 1 (Goldmakher, Pollack). Let n ≡ T mod 2 be integers. Then n has a representation n = 3 ν=0 a 2 ν as a sum of four integer squares with 3 ν=0 a ν = T if and only if 4n − T 2 is a sum of three integral squares.
We give here a different proof using a very simple computation in the ring of integral quaternions.
Proof. Let 1, i, j, k denote the usual basis of the Hamilton quaternions H, 
ν } for all ν satisfying the congruence condition above, hence β ∈ f (R). Taken together we obtain for T ≡ n mod 2: There exists α = a 0 +a 1 i+a 2 j+a 3 k ∈ R with N (α) = 3 ν=0 a 2 ν = n and ϕ(α) = 3 ν=0 a ν = T if and only if there exists β = b 0 + b 1 i + b 2 j + b 3 k ∈ X with b 0 = T , which is again equivalent to the existence of a representation of 4n − T 2 as a sum of three squares, and the theorem is proved.
